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Bicarbonic acid could be assimilated as carbon source 8 , and accumulated protons 1 0 3 could be utilized by OG1 protein in the aforementioned first reaction coupled with 1 0 4 second reaction via proton traffic to produce water molecules without generating 1 0 5 excessive osmotic pressure. The pOG1 clone was initially isolated in nitrogen free media. Although acetylene 1 0 7 reduction assays indicated no obvious nitrogen fixation activity with pOG1 clone, OK/SW-CL.16 protein that shares homology with PII uridylyl-transferase, which acts In response to nitrogen limitation, the uridylylated PII protein promotes 1 1 5 deadenylylation of glutamine synthetase (GlnA), consequently activates the enzyme 1 1 6
and stimulates NtrC-dependent promoters 11 . 1 1 7
The P108T substitution in pOGDR1 had profound impact on carbon fixing Another potential application of the OG1 gene would be serving as a selective marker Given the minimal nutrition it requires and potential regulation by soil ions and 1 3 1 other substances on proton traffic, the pOG1 clone could be dispersed in barren lands 1 3 2
to capture large amount of atmospheric CO 2 to cope with escalating global warming 1 3 3 crisis. fragments encoding S. cerevisiae α-factor secretion signal and random peptides were Double digestion with Xba I and BamH I was subsequently conducted for 5 h. removed, and supplemented with 1% sucrose as carbon source) 15 . One colony 1 5 5 appeared after growing at 30 ºC for 3 days. The positive clone pOG was unable to 1 5 6 grow after 3-month storage at the -20 ºC freezers, and subsequently revived by 1-min 1 5 7
UV irradiation in a laminar hood followed by plating to nitrogen fixation media 1 5 8 described above. It was then successfully sequenced only after adding 5 mg/L and BamH I at 37 ºC for 4 h, which were subsequently purified with the QiaQuick kit. cells were inoculated to LB respectively, and propagated at 37 ºC at 120 rpm for 19 h. The cell pellets were washed once with sterile water and resuspended in sterile water. Bacteria were centrifuged for 10 min at 7084 x g, and the pellets were washed with 1 8 7 20-30 ml of sterile water and mixed well followed by centrifugation for 5 min at 7084 1 8 8
x g. Pellets were transferred to 1.5 ml Eppendorf tubes followed by drying at 60 ºC amino acids concentrate (Ura -) contained 5 g Adenine,5 g leucine, 5 g tryptophan and Industry Co. Ltd., Chuo-ku, Tokyo, Japan) in 10 mM PBS (pH 7.4) in a total volume 1 9 8 of 150 µl. The rest is as described above. results were corrected by IAEA N1 and USGS43 (δ 14 N air = 8.44‰). medium with 100 μ g/ml ampicillin at 37 ºC and aerated by shaking at 220 rpm. Cultures were centrifuged for 10 min at 6000 rpm and washed with sterile ultrapure ( Supplementary Fig. S3 ). replicates with 5 ml liquid media in the tubes. OD 600nm was determined after 2 3 6 incubation at 30 ºC for 12 h ( Supplementary Fig. S4 ). propagated overnight in LB medium with 100 μ g/ml ampicillin at 37 ºC at 220 rpm. with Xho and Xba for 4 hours at 37 ºC, followed by inactivation at 70 ºC for 10 2 5 1 minutes and ligation at 16 ºC. The ligation products were purified via Gel&PCR 2 5 2 purification kit, and electroporated into E. coli DH5α, which was then plated on a LB 2 5 3
